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Claim 

A type of mobile equipment characterized by the following facts: in an integrated mobile 
commxmication system that has plural wireless transmission systems having different wireless 
firequency bands and wireless line connection control protocols, and that controls the mobile 
equipment in a unitary manner, the mobile equipment is composed of the following portions: 

a first mobile equipment portion that has a wireless line that is set with respect to one 
wireless transmission system among said plural wireless transmission systems, and that has a 
fimction that enables switching to the sending or receiving state upon an active signal fi-om the 
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outside, and a function that stops the operation of sending or receiving upon an idle signal from 
the outside, 

one or plural second mobile equipment portions that probability [sic; establish] a wireless 
transmission system different from that of said first mobile equipment portion, and that has the 
same functions as those of said first mobile equipment portion, 

and a controller that, by means of a manual operation or based on the wireless line 
quality, sends an active signal to one of said plural first and second mobile equipment portions, 
and at the same time, sends an idle signal to the other mobile equipment portion, and that 
controls said first and second mobile equipment portions between said first and second mobile 
equipment portions and a telephone set. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a type of mobile equipment. In particular, the present 
invention pertains to a type of mobile equipment that can handle an integrated mobile 
communication system having plural wireless transmission systems and wireless line connection 
control protocols different from one another. 



Figure 6 is a diagram illustrating the constitution of conventional mobile equipment. 
Let's consider, for example, mobile equipment that allows wireless line connection for two 
systems having the same wireless frequency band and the same modem system, yet different 



Wireless transceiver portion (60) can handle the two wireless line connection control 
protocols in the wireless transmission system. 

Control portion (62) also can handle the two systems. It is composed of control program 
module (64) corresponding to the wireless transmission system that ensures the compatibility, 
control program module (66) corresponding to the wireless line connection control protocol 
system, and common module (68) for controlling the two modules. 

Telephone set (74) is connected to control portion (62). Baseband portion (70) performs 
level adjustment and the protocol conversion with telephone set (74). System registration switch 
(72) is a switch that performs switching of the system as the destination. 

In the following, the operation of the conventional mobile equipment will be explained. 
Usually, for a mobile commxmication system, before use, the mobile equipment should make a 
system registration with the equipment in the base station. Consequently, when the user moves 
from the service area of the system being registered to the service area of another system, the 
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system registration switch is turned ON to the destination system. As common module (68) of 
control portion (62) detects this movement of the system registration switch, it sends an 
instruction to control program module (66) to switch the system by turning the switch, and the 
protocol of the system as the destination of switching is used to register with the destination 
system. 

Problems to be solved by the invention 

However, the conventional mobile equipment is effective only for the wireless 
transmission system having the same wireless frequency band and wireless line connection 
control protocol. It cannot be used in plural wireless transmission systems different from one 
another. 

The purpose of the present invention is to solve the aforementioned problems of the 
conventional methods by providing a type of mobile equipment that allows wireless Hne 
connection with respect to an integrated mobile commimication system having different wireless 
frequency bands and wireless line connection control protocols. 

Means to solve the problems 

Figure 1 is a principle diagram illustrating the constitution of the present invention. The 
present invention provides a type of mobile equipment characterized by the following facts: in an 
integrated mobile commimication system that has plural wireless transmission systems having 
different wireless frequency bands and wireless line connection control protocols, and that 
controls the mobile equipment in a unitary manner, the mobile equipment is composed of the 
following portions: first mobile equipment portion (10) that has a wireless line that is set with 
respect to one wireless transmission system among said plural wireless transmission systems, 
and that has a ftmction that enables switching to the sending or receiving state upon an active 
signal from the outside, and a function that stops the operation of sending or receiving upon an 
idle signal from the outside, one or plural second mobile equipment portions (12) that probability 
a wireless transmission system different from that of said first mobile equipment portion (10), 
and that has the same functions as those of said first mobile equipment portion (10), and 
controller (14) that by means of a manual operation or based on the wireless line quality, sends 
an active signal to one of said plural first and second mobile equipment portions, and at the same 
time, sends an idle signal to the other mobile equipment portion, and that controls said first and 
second mobile equipment portions between said first and second mobile equipment portions and 
telephone set (16). 
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Functions 

The mobile equipment of the present invention has first mobile equipment portion (10) 
and second mobile equipment portion (12) that correspond to different wireless transmission 
systems, respectively, and controller (14) that controls the mobile equipment portions with 
telephone set (16). Controller (14) sends an active signal to one of said first mobile equipment 
portion (10) and second mobile equipment portion (12), and at the same time, sends an idle 
signal to the other mobile equipment portion, and switches the wireless transmission system of 
the destination of connection. In this way, registration and connection can be performed among 
the wireless transmission type mobile communication systems having any firequency bands and 
modem systems different fi-om one another. 

Application examples 

Figure 2 is a diagram illustrating an example of the constitution of the integrated mobile 
communication system for use of the mobile equipment of the present invention. The integrated 
mobile communication system is composed of public communication network (22), common line 
signal network (24), exchange station T-MSC (26) of the ground-system mobile communication 
system, wireless base station T-MBS (28) of the groxmd-system mobile communication system, /3 
wireless transceiver T-TRx (30) of the groimd-system mobile communication system, exchange 
station S-MSC (32) of the satellite-system mobile conmiunication system, wireless base station 
S-MBS (34) of the satellite-system mobile communication system, wireless transceiver S-TRx 
(36) of the satellite-system mobile communication system, satellite-system (38), mobile 
equipment (40), etc. Various information, including the residual area of mobile equipment (40) is 
controlled by the exchange station that becomes the home station (home memory station). When 
mobile equipment (40) that takes another exchange station as the home station makes system 
registration, the information of mobile equipment (40) is exchanged with the home memory 
station of mobile equipment (40) through common line signal network (24), and mobile 
equipment (40) is controlled by the home memory station. 

Figure 3 is a diagram illustrating Application Example 1 of the present invention. The 
system shown in this figure has the constitution of mobile equipment that allows wireless line ^ 
connection with respect to two systems; that is, the ground-system mobile conunimication 
system and the satellite-system mobile communication system. Two mobile equipment portions, 
that is, ground-system mobile equipment portion (42) and satellite-system mobile equipment 
portion (60), are set for the mobile equipment portions of this mobile equipment. Ground-system 
mobile equipment portion (42) is composed of sending portion (44) and receiving portion (46), 
control portion (48) that carries out control on connection of the wireless line of mobile 
equipment portion (42) and on receiving the control signal firom telephone set (78), interface 
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portion (50) that adjusts the level of the traffic line of mobile equipment portion (42) and 
converts the control line protocol, level measurement portion (52) that measures the receiving 
level of the wireless line corresponding to mobile equipment portion (42), CODEC (54) that 
digitizes the voice signal of mobile equipment portion (42) and its decoding, transceiver 
branching filter (56), antenna (58), etc. 

The satellite-system mobile equipment portion (60) has the same constitution as that of 
said ground-system mobile equipment portion (42). It is composed of sending portion (62) and 
receiving portion (64), control portion (66) that carries out control on connection of the wireless 
line of mobile equipment portion (60) and control on receiving the control signal from telephone 
set (78), interface portion (68) that adjusts the level of the traffic line of mobile equipment 
portion (60) and converts the control line protocol, level measurement portion (70) that measures 
the receiving level of the wireless line corresponding to mobile equipment portion (60), CODEC 
(72) that digitizes the voice signal of mobile equipment portion (60) and its decoding, transceiver 
branching filter (74), antenna (76), etc. 

Controller (80) controls mobile equipment portion (42) corresponding to the 
groxmd-system mobile commxmication system and mobile equipment portion (60) corresponding 
to the sateUite-system mobile conmiunication system between mobile equipment portion (42) 
corresponding to the ground-system mobile commxmication system and mobile equipment 
portion (60) corresponding to the satellite-system mobile communication system and telephone 
set (78), at the same time switching the traffic line (conversation line). Said controller (80) is 
composed of control portion (82) and switching portion (84). 

As shown in Figure 3, the interface that connects mobile equipment portion (42) 
corresponding to the ground-system mobile communication system, mobile equipment portion 
(60) corresponding to the satellite-system mobile communication system, telephone set (78) and 
controller (80), is composed of the upstream line of the conversation line and the downstream 
line of the conversation line indicated by solid lines in the figure, upstream line of the data line 
and downstream line of the data line indicated by dashed lines in the figure, and telephone set 
(78), etc. 

To be compatible with ground-system mobile conununications for the aforementioned 
mobile equipment, controller (80) sends an active signal through said interface to groxmd-system 
mobile equipment portion (42), and at the same time, it sends an idle signal to satellite-system 
mobile equipment portion (60). Also, the switch of the conversation line is set by switch (84) of 
controller (80) such that connection is made between the conversation line of ground-system 
mobile equipment portion (42) and the conversation line of telephone set (78). 

Upon receiving the active signal, groxmd-system mobile equipment portion (42) sends a 
position registration signal to groxmd-system base station (86), and it receives the position 




registration response signal from ground-system base station (86). As a result, it checks 
completion of the system registration, and then enters the state that allows sending/receiving. 

In this case, satellite-system mobile equipment portion (60) that received the idle 
instruction signal stops the sending and receiving operation, then enters the idle state. 

Figure 4 is a diagram illustrating the control sequence of the switching operation in 
Application Example 1 of the present invention. This figure illustrates a control sequence of the 
following operation: the mobile equipment is operated in ground-system mobile commimications 
by means of the wireless line quality information (receiving level); then, as the state of the 
wireless line in ground-system mobile commimications degrades, the mobile equipment is 
switched to the satellite-system mobile communication system, 

Groxmd-system mobile equipment portion (42) regularly sends receiving-level reception 
information (from) receiving portion (46) from the anterma through control portion (48) and /4 
interface (50) to controller (80) (SIO). 

When it is judged by control portion (82) of controller (80) that the value of the receiving 
level information received from sateUite-system mobile equipment portion (60) as measured by 
level measurement portion (72) is lower than a prescribed level (SI 1), controller (80) sends a line 
quality request signal to mobile equipment portion (60) (SI 2). 

On receiving the line quality request signal, mobile equipment portion (60), sets on 
receiving portion (64), measures the receiving level, and sends the receiving level information to 
controller (80) (SI 3). 

When it is judged that the receiving level information from satellite-system mobile 
equipment portion (60) is higher than a prescribed level, controller (80) sends an idle signal to 
groimd-system mobile equipment portion (42) (SI 4), and at the same time, sends an active signal 
to satellite-system mobile equipment portion (60) (SI 5). By switching of switch (84) of 
controller (80) (SI 6), the conversation line is switched from ground-system mobile [equipment] 
portion (42) to satelUte-system mobile equipment portion (60). 

Satellite-system mobile equipment portion (60) sends a position registration signal to 
satellite-system base station (88) (SI 7), and satellite-system base station (88) sends a position 
registration response signal to satellite-system mobile equipment portion (60) (SI 8). 

In the following. Application Example 2 of the present invention will be explained. For 
the mobile equipment in this appUcation example, a mobile equipment portion and a controller 
are accommodated in a single basket to form basic mobile equipment, and at the same time, other 
mobile equipment portions are each accommodated in a basket to form individual mobile 
equipment. The individual mobile equipment can be set on the basic riiobile equipment in a 
quick-connect/disconnect maimer. As a result, quick-connect/disconnect mobile equipment is 
formed. In this quick-cormect/disconnect mobile equipment, by connecting the telephone set to 



the individual mobile equipment removed from the basic mobile equipment, the individual 
mobile equipment can work as single-body mobile equipment. 

Figure 5 is a diagram illustrating the constitution of the quick-connect/disconnect mobile 
equipment in Application Example 2 of the present invention. In this figure, the individual 
mobile equipment (102) is individual mobile equipment with ground-system mobile equipment 
portion (42) shown in Figure 3 accommodated in a single basket. Basic mobile equipment (100) 
is prepared by integrating satellite-system mobile equipment portion (60) shown in Figure 3 and 
controller (80), Individual mobile equipment (102) is composed of coaxial switch (116) that 
performs switching with extemal antenna (124), connector (120) for connecting to the external 
antenna, basic mobile equipment (100), connector (122) for connecting to telephone set (154), 
sender (104), receiver (106), branching filter (118), control portion (1 14), level measurement 
portion (1 12), control signal control portion (108), and interface portion (1 10). 

Basic mobile equipment (100) is composed of extemal antenna (146) for individual 
mobile equipment (102), connector (152) that can be connected to connector (120), connector 
(150) that can be connected to connector (122), connector (156) for connecting with telephone 
set (154), handset and ten-key (138), connector (140) for connecting telephone set (154) to 
individual mobile equipment (102) or basic mobile equipment (100), sending portion (126), 
receiving portion (128), control signal control portion (130), interface portion (132), control 
portion (136), level measxirement portion (134), controller's switch portion (142), controller's 
control portion (144), and branching filter (158). 

Individual mobile equipment (102) is mounted on basic mobile equipment (100), and 
telephone set (154) is connected to connector (140) on the side of telephone set (154) and 
connector (156) on the side of basic mobile equipment (100), so that it is connected to basic 
mobile equipment (100). As a result, antenna (124) of individual mobile equipment (102) is 
switched to extemal antenna (146) of basic mobile equipment (100). In this way, as shown in 
Figure 5, individual mobile equipment (102) has the conversation line indicated by the solid line 
connected to switch (142) inside basic mobile equipment (100). In this figure, the data line 
indicated by the dashed line is connected to control portion (144). 

The plural mobile conunimication systems that form the integrated mobile 
communication system can thus be connected to the wireless line. 

Also, when basic mobile equipment (100) and individual mobile equipment (102) are 
separated, and telephone set (154) is connected to each piece of mobile equipment, it is possible 
to form pieces of mobile equipment respectively dedicated to various mobile communication 
systems. 
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Effects of the invention 

As explained above, according to the present invention, by unifying the interface between 
mobile equipment and the telephone set, and by combining the mobile equipment portions 
corresponding to the various mobile communication systems and the controller as the control 
portion, it is possible to ensure compatibility with any mobile commimication system in any 15 
frequency band and of any modem system. Consequently, it is possible to converse using 
different mobile equipment corresponding to different mobile conmiunication systems. 

Brief description of the figures 

Figure 1 is a principle diagram illustrating the constitution of the present invention. 

Figure 2 is a diagram illustrating an example of the constitution of the integrated mobile 
commimication system that adopts the mobile equipment of the present invention. 

Figure 3 is a diagram illustrating Application Example 1 . 

Figure 4 is a diagram illustrating the control sequence of the switching operation in 
Application Example 1 of the present invention. 

Figure 5 is a diagram illustrating the constitution of the quick-connect/disconnect 
mechanism of Application Example 2, 

Figure 6 is a diagram illustrating the constitution of conventional mobile equipment. 
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Figure 1. Principle diagram illustrating the constitution of the present invention 

Key: A Active signal 

B Idle signal 

1 0 First mobile equipment portion 

1 2 Second mobile equipment portion 
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Figure 2. Diagram illustrating an example of the constitution of the integrated mobile 
communication system that adopts the mobile equipment of the present invention. 
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Figure 3. Diagram illustrating Application Example 1 

Key: A Conversation line 

B Data line 

42 Ground-system mobile equipment 
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46 Receiving portion 

52 Level measurement portion 
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60 Satellite-system mobile equipment 
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Figure 4. Diagram illustrating the control sequence of the switching operation in Application 
Example 1 of the present invention. 

Key: 42 Mobile equipment portion 
60 Mobile equipment portion 
80 Controller 

88 Satellite-system base station 
S 1 0 Receiving level information 
SI 1 Judgment of insufficient level 

5 1 2 Line quality request signal 

5 1 3 Receiving level information 

514 Idle signal, stop sending/receiving operation 

5 1 5 Judgment to switch to mobile equipment (40), active signal 

5 1 6 Switching of switch 

5 1 7 Position registration signal 

5 1 8 Position registration response signal 
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Figure 5. Diagram illustrating the constitution of the quick-connect/disconnect mechanism of 
Application Example 2. 
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Figure 6. Diagram illustrating the constitution of the conventional mobile equipment 
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